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PROCESS FOR PREPARING PURIFIED FATTY ACIDS 

The presdnt Invention relates to a process for preparing free fatty adds derived 
ftom oils or fats In good yield and with good colour quality and colour stability, 
which process comprises (A) a hydrolyfio splitting step of oils and/or fats to give 
a contpositton comprising crude fatfy addSr (B) at least one themial pre- 
treatment step of the composition obtained by step (A) to produce a thermally 
pre-treated composition, and (C) a high vacuum dlstilialion step of the heat- 
treated composition olrtainsd by step (B). 

in ttie production process for the preparaHon of fetty acids, most often 
inexpensive starting materials are used, such as, natural oils or fats, or other 
fetty materials. The oils or fets are subjected to appropriate splitting condi&)ns 
to release free fatty acids. Examples of such splittfng processes include thennal 
splitting and enzymatic splitting. However, after the ^OtlHng step, the free fatty 
acids typically contain impurities, such as, unspllt or incompletely spilt 
glycerides, colour bodies, and compounds liiGe starols and phosphatides. In this 
respect, la noted that in this dsscitption the terms 'crude fatly adds' arid 'crude 
fetty add product rsfer to free fetty adds that are contaminated with one or 
more of the above-menttoned impurities. Furthermore, the terms free fatty 
adds" and ^fiatty acids' relate to aliphatic monocarbo)(yilc adds having varying 
degree of unsaturation that are derived from glycerides (the esters of glycerol 
with said aliphatic monocaiboxylic acids), said glycerides are viddety available in 
nature as oils and fets. Furthermore, during the spiitUng process also 
undesirable polymerisation and decomposition reactions may take place, which 
results in additional contamination of the cmde fatty adds. Another spfittlng 
process suitable to ot>tain free fatty adds from oil and fets \& the alkali 
hydrolysis, conmionly known as saponiflcatlon. However, this splitting process 
has several drawbacks. One drawtiack is that this process requires a 
considerable amount of diemicals. More spedfically, base (alkaU) such as 
sodium or potassium hydroxide is used to do a full saponificaQon of crude oDe 
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and fats in order to obtain a fatty add salt (soap). Aftarwards, add auch as 
sulphuric or hydrochlorio add is needed to neutralfse the reaction mbdura and 
release the free fatfy adds. The use of this base and add malces the process 
eccnonticaiiy and environmentally less ^bte, since an aqueous waste stream 
viHth large amounts of salts is produced during the process. A second dravMbaCk 
is that ttw saponification of crude oils and fists is often dona aa a twtch process. 
Again, from an economicai point of view this is not desirable. 

A lypicai themtal or enzymatic spiiUing step provides two phases. i.«. an 
aqueous phase, wMch \» a waste stream comprising glycerol, and a cmde fatty 
add product phase comprising about 95-9d% by we^ht <wt%) of free fatty 
adds, based on flie weight of the cnide fatty add product and about 1-5 wL% 
of impurities, such as the above-mentioned unspiit giycerides. colour bodies, 
sterols, phosphatides, but also minor amounts of water and other compounds 
may be pr^nt 

For the purification of cnide fat^ adds, several methods have been deveiq^ed 
over the yeara. Distillation and/br fractionation are presently the most important 
of these (themnal) purification methods. Nowadays, many different distillation • 
and/or firacfonatfon processes are available, each proa»s describing specific 
reaction condHions wRh respect to, for example, temperature and pressure, and 
each process spedflcally fine-luned to provide pure tatty adds in good yield 
and wHh spedfie prepertiea, for example, good colour quality and/or good 
odour atabili^. 

An example of such a purification method is disdosed In WO 97/24420, vtrhich 
describes a process wherein purified polyunsaturated fat^ adds and fatty add 
ester mixtures that are essentially free of cholesterol and other sterols, and 
phosphorous compounds are derived from naturally occurring lipid mixtures. In 
the process of WO 97^4420. cnjde lipid mixture is first hydrolysed toy the 
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addition of base or acid, to give a ciude fetty acid product that is contaminated 
with. Inter alia, ateroia. Unreaoted phosphoHpids and hydrolysed phospholipida 
act as surfactants, which may interfere with the Itormalion of distinct crude fatty 
adds and aqueous phases. Therefore, it is prefened to add a separating aid in 
the fbnn of one or mo^ aioohols which fiadHtale the separation of the two 
phases. Next, the cnide fet^ add produd with slarda is sulsjeded to thermal 
treatment at a tsmpeistufB of 150-250"C. After this thennal treatment, the 
crude add mixture is distilled at a temperature of 130<250^ and a 
pressure of 0.001-0.53 kPa. which affords purffled fatty adds. For the industrial 
preparetton of common fatly adds however, the process of WO 07/24420 Is 
economioe^ not feasible, sinca It only Involves steps that are conducted In a' 
batch^se fashion. Forthemiore. the hydroiyate step In WO 97/24420. which Is 
preferably a saponlflcatfon step, requires the use of additional chemicals. As 
described t}efore. this step produces an additional waste stream, and is also 
economically less viable because of the diemicala that are required. 

US 2.862,943 describes a process for the purification of cnide fatly adds to 
obtain fstly adda with improved colour. A small amount of borio add compound 
Is mb(ed with the cnide fatty adds at the time of distillation, in some Instancea 
the cnide fatty add mbdure Is treated for e parted of time at elevated 
tempeiatures of 100-300^ in Ihe presence of the boric add prior to the 
distOlaflon. Thereafter, the crude fatty add product is distilled at 0.607 VPa to 
give purified fatty acids. The process of US 2.862.943 requires the use of boric 
add to addeva the ot)|ectlve and Is ttierefore economicalty less profitable for 
industiy. 

EP 0.968.993 disdoses a process for treating natural fatty adds ttefore their 
subsequent distillation, wherein the fatty adds are heated to a temperature of 
150-230''C and hydrogen peroxide is introduced in an amount of 0.5-5%. based 
on the amount of crude fatty add to be treated. After completion of the 
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hydrogen peroxide introduction, a secondary reaction taites place at ttte same 
temperature for at least 10 minutes, ttie chromopliores preeent ir> the crude 
fatty adds are converted to higher molecular weight substances, which remain 
In the residue in the subsequent distillation at 1 KPa. The use of hydrogen 
* 5 peroxide in the process of EP 0.968.993 makaB the process economlcaily less 
vl^e. 

I 

Finally, In US 2,683.028 a process is disclosed to Improve the colour and colour 
stablli^ of saturated higher fatty adds by treatment with a small quantity of BFs 
10 at a temperature of 70-200*C for a pertod of 2-4 hours. Thereafter, the fatty 
add products are dlstflted In vacuo In order to give a purified fatty add produ^ 
The process of US 2.563.028 requires the use of BFa. which is making the 
process eoonomicaiiy less profitable. 

1& A problem that is still unresolved by the prior ait processes Is to provide an 
economically feasible process wherein ftee fatly adds with good colour quality 
and colour stabrily are prepared In good yield. It is noted that the term 'colour 
quality" refers to the cotour Just after distntaOon off the crude fatty add product, 
whereas the tarn 'colour stability relaies to the colour of the fipee fatty adds 

20 when measured after storage for a certain period of' time at a spedfio 
temperature. 

Hence, it Is an objective of the present invention to provide a process 
overcoming this problem, said process being pre-emlnenfly suited for preparing 

25 purified fetty adds in an economically atiractive way and to produce free fetly 
adds wittt the above mentioned properties in good yield. We have now found 
that such free fotfy adds can t>e obtained if the process comprises (A) a 
hydrolytic splitting step of oils and/or fate to give a composition comprising 
crude fotfy adds and monoglycerides. (B) at least a thermal pre«treatment step 

30 of the oomposiHon obtaAied by step (A), and (C) distillation in a Mgh vacuum 
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distillalton unit of pPB>treated composillon obtained by step (B), vvherein the 
composition that is obtahed In the thennal pre-tieatment step comprises a 
lower amount of noonoglyeeHdes compared to the amount of monoglycerides In 
the composition obtained by step (A) and Is preferably below O.S% by weight 

5 (wL%) of monoglycerides, more preferably below 0^5 wt% of monoglycerides, 
even more preferably below 0.1 wt% of monoglycerides. and most preferably 
below 0.05 wt% of monoglycerides. based on the weight of thennally pro- 
treated composltton, with the proviso that the hydrolytic splitting step (A) is not a 
saponification step, because of the drawbacks mentioned before. Preferably. 

10 the product obtained by step (C) comprises below 0.5% by weight (wL%) of 
monoglycerides, based on the weight of product after dlstfllatton and has a 
colour quality of Lx IW) below 0.6. preferably below 0.4 and Ly (5Vi> below 5.5. 
piefeiBbly below 4.0. and a colour stability of tr (5*/i) below 1.9. preferably 
b0low 1 .88 and Ly (8%) below 24. preferably below 22. 

18 

AcooRfingly. we d^m a process fbr preparing a purified fetly add with good 
colour (|uality and colour stability, said process comprising at least the steps of. 
(A) hydrolytic splitting of oils and/or fats to give a composition oomprisir^ 

crude fatty adds and monoglycerides, 
20 (B) heat-treating the composition obtained by step (A) In a thennal pre- 

tieatment unit, and 

(C) distilling the heaHreated composition obtained by step (B) in a high 

vacuum distillation unit, 
wherein the oompositiPn that is obtained by the thennal pre-treatment step (B) 

25 comprises a lower amount of monoglycerides compared to ttie amount of 
monoglycerides in the composition obtained by step (A) and is preferably below 
0.5% by weight (wL%) of monoglycerides. more preferably below 0.25 wt% of 
monoglycerides. even more preferably below 0.1 wt.% of monoglycerides. and 
most preferably below 0.05 wL% of monoglycerides, based on the we^ht of 

30 thenmaily pre-treated composition, vnth the proviso that the hydrolytic splitting 



ACR3012POEP 

6 



step (A) is not a saponification step. Typically, the composition that is obtained 
by the thermal pre-treatment step (B) oomprtses at least 0.00001 wL% of 
monoglyceffdes, based on the weight of theimally pre-treated composition. 

Processes accordlns to the present inventlbn may be a batch, aenrtf-batch. or. 
continuous processes. Prom an economic point of view, it is prefenred to have 
continuous processes. 

In a preferred embodiment of the present inventton at least part of the residue 
mat la bbtalned by the dlstlDaflon step (C) is recycled to step (A). 

In another preferred embodiment of the present Invention, the composition that 
is obtained by the thermal pre-treatment step (B) comprises at least 80% by 
weight CwL%) of free fetty acids, preferably at least 85 wt% of fr^e fatty acids, 
mors preferably at least 90 wt% of free fatty adds, and most preferably at least 
93 wL% of free fatty adds, based on the weight of the themiaUy pre-4reated 
composition. Typically, the composition that is obtained by the thermal pre- 
treatment step (B) comprises at most 99.99 wt% of. free fatty adds, based on 
the welgtit of the thermally pre-tteated composition 

Suitable ofls and fats that are pref^bly used in step (A) of the present process 
are seleded from the group comprising of crude or refined vegetable oils and 
fats, crude or refined animal fats and oils, and add oils. More prefened Is the 
use of crude or refined vegetable dis and fats, and most preferred is the use of 
cmde or refined vegetable ofls and fats that, after hydrotyHc splitting of said oils 
and fats, prowde saturated or unsaturated, optionally hydro?^ containing, crude 
fatty adds with 6 to 24 carbon atoms, or mixtures thereof. Examples of 
particularly preferred vegetable oils and fats indude coconut on, palm oil, 
pdimkemel oil, sunflower oil, soybean oD, rapeseed ofl, high erudc rapeseed oD. 



ACR3012PDEP 

7 

castor on, linsMd oil. safflowar on. com ol. oottonseod oD. groundnut oil. and 
■ canola oB. 

Hydiolytie splitting piocasses that are auttabla to i^easa enide fatty adds tmm 
5 the oils and fats are conventional splitting prooasses, such as. ihennal Itigh 
pressure splitting and enzymatic spittUng. wMeh are extensively described in the 
art and are weR-lcnown to a man skilled in the art Preferably, no separating 
aids, such as. alcohols are used to fsdlitate the formation of distinct cnida fatty 
acids and aqueous phases. For economic and environmental reasons as 
10 explained above in more detaD. the use of saponificafion as hydrolytlc splitting 
technique Is excluded from this Invention. 

It is noted that for commercial products that are produced on large scale, ft is 
important that these producte can be prepared in a cost efRdent way and that 

15 the quality propertiea are suitable for the various industrial applicalions. For 
Ditty acids, colour (quality) and colour stability ars important quality properties. 
As described above, omde fatly adds derived by hydrolylic splitting of oils and 
fats often contain Impurmes iDce unspHt end incompletely-split giycerides. 
subslancaa ilka sterols and pho^hatides. colour bodies, and pdymerteation 

20 and decomposition products. Colour quali^ and odour stebillty of fatty adds 
are influenced by the presence of. inter alia, monoglyce rides and other colour 
bodies. An additiona] drawback of the presence of monogiycerides is that these 
compounds may harm the application performance of the final fatfy add 
producL Consequently, it Is highly preferred to produce purified fatty adds that 

25 are essentially monoglyceride free. With tiie term "essentially free" is meant 
here tiiat the amount of monoglyceride is such ttiat any remaining amount of 
monoglyceride does not hami the colour quaPity and colour stebHity of the fatty 
add product, nor the applteation performance of the final firtty add producLThe 
final fetty add pniduct. i.e. firee fatty adds that are obtained after distillation 

30 step (CX preferably comprises below 0.5% by weight (wt%) of monogiycerides. 
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more preferably below 0^8 wL%. oven more preferably below 0.1 wL% of 
monoglyceiMes. and mo8t preferably below 0.08 wt%. based on <he weight of 
the final fbtty add product Typically, the final fMy acU product that Is obtained 
after the dIsUilatlon atop (C) comprises at least 0.00001 wt% of 
6 monoglyoefWes, based on the weight of the final fatty add product 

During the thennal pre4reatment stop (B). several reacHons may toke place. 
According to the present invention, monoglycerides tttat are present in the 
composition obtained by step (A) are reesterified under the thennai pre* 

10 treatment conditions to form h^her boOing compounds, mafniy di- and 
triglycerides. These di- and triglycerides remain In the residue during the 
subsequent ■ disliilation step (C). Because of the reesterification of 
monoglycerides, the crude iatly add-containing composition that is obtained 
after the thennal pre^realment step comprises a tower amount of 

1 5 monoglycerides compared to the amount of monoglycerides in flie compodlton 
obtained by step (A). The thennal pre^atment stop (B) of the present 
Invention provides a thermally pra-4reated compo^on comprising an amount of 
pretMly below 0.5% by weight (wt%) of monoglycerides. more preferably 
below 0.25 virt.% of monog^rides. even more preferably below 0.1 wt% of 

2p monoglycerides, and most preferably below 0.05 virt.% of monoglycerides. 
based on Vne weight of thermally pre-treated composition. Furthermore, In 
addition to a reduced amount of monoglyoerides obtained by step (P), it is 
advantageous if the thermally pre-treated composition comprises a high 
amount of free fatty adds. Particulariy advantageous Is a themnally pre-treated 

25 composition comprisirtg at least 80% by weight (wt%) of free fatty adds, 
preferably at least 88 wt% of free fetty adds, more preferably at least 90 wt% 
of free f^ acids, and most preferably at toast 93 wt% of free fatly adds, 
based on the weight of the themnaily pre^reated composition. Since 
monoglycerides have a substantial Influence on the peribnnance, as well as the 

30 colour quality and colour stabffity of ttie final fatty add product, the 



, ACR3012PDEP 

9 

reesteffficatlon of these monogiyearides during the thermal pr»4reatment step 
is a veiy effediva and desirable reaction. Additional raacUons that may also 
take place during the thermal pra-treatment step are the poiymailsation andfor 
decomposition reactions of (reacUva) coloured bodies. Decomposed coloured 
• 5 bodies can ba coHeded aa saparsta ftacOons during the subsequent distillation 
alep, whereas pdymsrised odoursd bodies remain in the residue aHer 
dtoUllation. The prssent process comprises at least one thermari pra-treatment 
atap. dihough it also possible to cany out this thentnal pre-treatment step mora 
than once. It is preferred to do Just one thermal pre^reatment slap. 

10 

The th^mat treatment step (B) can be conducted In a thermal pre-treatment 
unit that is working In a batch, semi>batch, or continuous fashion. The thannal 
pro-treatment step may ba conducted at a temperature In the range of 150- 
280*C. more preferably at a temperature of 200>250*C, and moat praferably at 

15 a temperature of ebout 225*C. If the residmoe time of the enide fatty bcIUb bt 
the Oiannal pr»4reatniant unit to too long, undesirable reactions may occur 
wMdi disadvantageous affect the overaO yield of the present process. On ttia 
other hand. If the residence time of ttie crude fatty add in the thermal pre- 
treatment unit Is too short, ImpuritiM may remain In the final lialty Mid product 

20 that can hawe a detrirtiental influence on the colour quality and colour stabfltty of 
the final fady add produoL 

For ecortomic fea$ibi% of the overall process, it is particularly preferred that 
the thermal pre-treatment unit in step (B) is a continuously working un'rt. The 

25 reaction conditions in this thermal pre-treatment unit are such that ttie 
compositton obtained by step (A) that is going through this continuously working 
unit has a narrow residence time distribution. The resklence time distritNition ^ 
is a dimen^niess number that for a conventfonal stined tank reactor generally 
varies between 0.2 and 6.0 ((|» » t / f , wherein t ttte ectuel resUenee time of a 

30 component (of a composition) and f te the average residence lime of all 
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components (of a composition)). Typically, for a narrow residence time 
distribution, ^ Is at least 0.7*1.5 and In the most preferred situation each of 
these numt)er8 approximate to 1. it Is noted that only In the case of a batch 
process the residence time distribution ^ is 1. For batch, semi*batch, and 

5 continuous thermal pre-treatments applies that the average residence time 
associated virtth the temperature at wMch the themnal pro-treatment is 
preferably carried out varies from approximately 10 minutes to 6 hours. At a 
temperature of ISO^'C the average residence time is approximately 6 hours and 
at a temperature of 280^C the aversge residence time is approximately 10 

10 minutes. At the most prsfenred temperature of about 225^. the average 
residence time is apprc»dmately 1 tiour. 

Preferably, the process of the present InvenOon does not include a v^ashing and 
sut>8equent drying step between the thermal pre-treatment step (B) and the 
15 dlsUHationstepCC). 

The high vacuum dislfllatfon step <C) of the present inventton is l>ased on a high 
vacuum distillation method, for example, thin film evaporation, (centrifugal) 
molecuiar distfflatlon, vtriped film distiiiation, or falling fDm distHlation. Each of 

20 these disailation technologiea allows the use of vety low pressure (high 
vacuum) during the distillation process of 0.0001-0^2 IcPa. For the present 
process, preferably a pressure of below 0.01 kRa and a tmiperature of 100- 
190^C are applied for the distHlation of the ttiermally pre-treated composition. 
IMore pref^bty, a pressure of 0.001 kPa or less and a temperature of 150^C or 

25 less are applied. Preferably, the h^h vacuum disUllation step (C) Is teased on 
thin film evaporation. The principle of thin fBm evaporation in the process of the 
present inventon is ttiat thermally pre-treated composHjon Is heated in a device 
that is suitable to form a thin film of the composition rraterial, which can be 
achieved, for example, by rotefing the device or by applying a roteting wiper 

30 system. The formation of a thin film allows a gentle and steady evaporation of 
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the various components that are present in the thermally pre-treated 
composition. Because a thin film anows quick evaporation, the residence time 
of the components of the composition bi the heated device is short This short 
reddence time prevents the occurrence of unde8iral>ie polymerisation and 
decomposltlon.reaclions. A particularly prefened thin film disUllatton method is 
short path distillation. In a short path dIstiUatton unit, the distance between the 
evaporation erea and the condensing area is much shorter compared to 
conventionai distillatfon units. 

In one embodiment of the present invention, at least part of the residue of the 
distniation step (C) is recirculated to step (A). Residue that Is redrculated to 
step (A) is either admixed with newly added oils and/or fats prior to or during 
the hydrolytic splitUng process or collected separately and recycled without 
admixing with newly added oils and/or fats. Although the residue may be 
continuously recirculated, it will be obvious that after soma recycle loops the 
residue Is contaminated with undesired components to such an extent that it is 
more desirable to discard the residue. Altematively, part of the recycle may be 
bled off to get a constant level of contaminants In tlie process. 

Optionally, one w more conventional additives that are advantageous for the 
removal of coloured t>odles may be used during the present process. Examples 
of these additives include, but are not limited to, phosphoric acid, hydrogen 
pero)Me, sulphuric add, boric add, and mixtures thereof. These additives may 
be added to and admbced with the fetty acM containing oompositton in var^ng 
concentrations after step (A) and before, during, or after the thermal pre- 
treatment step (B), but In any case prior to the high vacuum distillation step (C). 
The use of one or more additives during distillaUon step (C) is undesired since 
small amounts of one or more of these additives may md up in the final 
product Preferably, conventional additives are essentially not used, wherein 
. the temn "essentially not used" relates to amounts that are below oonventiondliy 
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used amounts. Fbr examplo. in US 2.862.942 this conventional amount Is 
0.001-1.0% OF boric add, in US 2.583.028 this conysntional amount is 0.25-1% 
of bamn tiiiiuorlde (BFa). and in EP 0.968.993 this conventional amount Is 
0.6-8% of hydregen peroxide (H^, ail based on the amount, of cnide ftitly 
5 add to be tieatad. 

The presence of mono-. dK and/or tffgtycerides and possible other components , 
in a composition comprising free fetty acids may be detennlned by conventional 
Gas Chromatography (GC) methods, or Gel Penneation Chromatography 
10 (GPC) techniques, prior, during, or after any of the steps of the present 
pn>e6ss. GPC is a high performance liquid chromatography technique fbr the 
separation of components based on their molecular size in solution. GPC 
separates ttie ssrnpte into its discrete components and detennines the 
molecular weigtit distribution of a sample. 

15 

In onJer to further elucidate the present invention, the fdloiwino examplea are 
given as an ilhislraHon: 

f 

20 About 200 tons 9) of crude Hnseed dl is split in a commerdai oonOnuous 
counteicunent spOtler at 230*C and 33 bar (with a fted rate of 4.5 Vh). The oil 
Is Introduced from the bottom, water from the; top. Difference in densities 
combined with the pumping force vidth which ovde Unseed oil is introduced to 
the countercunent splitter causes mbdng of the oily and aqueous oinents. The 

25 crude fetty adds Q.e. split oil product comprising free fatty adds, mono-, dl-, 
and triglycerides) that are obtained are isolated from the aqueous waste stream 
comprising glycerol, collected and analysed (Table 1). Optionally, part of the 
Isolated and collected cnide fetty adds may be recirculated to the 
oountercurrent splitter end admixed with newly added crude linseed oil at the 

30 bottom of the splitter, whidi will reduce the induction phase of the splitting 



I 
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process. 



Table 1: 







Htgli prassuni splitting 


ComponMits analysed by 
OPC 


Crude Unseed oU (wrt.%)' 


Cnide faMy aoMs (wt%y 


Monomer (FFA)* content 




Hi? 


Monoglyoeilde content 


2.8 


Diglyoeitde content 


6.9 


Trtglycertde content 


>9r 


0.9 



1) WeigMpereent.lM88donttetolalemountafcnideiin8aedon. 



8 2) WelBlilpeicent,lia8BdonllieW*amo«mtoronidefrtlyaddalter8pimtaB. 

3) FFA e Free letty acid 

4) typical amount In a eomposUon of naturally oecufrtng crude Unseed oB 

• Compaiatlve Example A 

10 The cnnto fetty adds obtained In the high pressure splitting are distilled In a 
conventional contimious distillation plant at 270«C and 0.5 MPa Cwith a feed 
rate of 4.3 l/h) ae described in "Ed. R.W. Johnson. E. Fills; Fatty Adda In 
Industry: Processes, piopertiea, deilvativee. aptrileatUm^ Marcel Dekker. Ina, 
New York, 1989". The yieki is 83% of distilled product, based on the emount of 

16 crude fetiy adds that was distnied. Analysis of the resWue indicated an amount 
of polymerised fatty adds of 10.3% as determined by GPC. based on the 
amount of residue. For analytical data see Table 2. About 50 1 of residue that 
was obtained by this distillation was again subjected to tfie conditions of high 
pressure splitting as described above and subsequently the «ude fatly adds 

20 that were obtained by this splitting step were again subjected to the 
conventional continuous disUnation condittons, to give a second amount of free 
fatty adds in about 50% yield. 
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Table 2: 







Comparatlva Exanq) 


»laA 


Components 


CnidofM^ acids by 


Product after dist 


Product after 


analysed by OPC 


HPS (wt.%) 




2nddlst. 








Monomer (FFA) 


80.4 


-100 


-100 


oontent 








Monoglyoertde • 


2.8 


n.d.' 




content 








Diglycetlde content 


6.9 


n.d.' 


ivd.' 


Triglyceride content 


0.9 


n.d.' 


n.d.' 




Colour quant/ 








Lr(S%)" 




0.6 


0.8 


Ly(5%)' 




S.S 


7.8 


Colour stabin^ 












1.9 








24 





2) Product after h^h pieesure spntling of the residue of the first dlstfflatiim end ^bsequent 
second disuitetlon* Welgnt percent, based on ttie total amount of product after dlstfliallon 
6 3) Freeh GolGur after dlstfitatlon 

4) Cotourafter21tty8stera8eat4S"C 

5) Lr(8>S) to l.0vflxmd Red measured In e 6!^ Inch cen 

6) 1^(5>&) id Lx>va>ondYetlow measured in a 6% Inched 

7) Not detecteble (n A), l.e. <QJ05% of weleht. Iwsed on ttie amount of product eifter dtetfflatton 

10 

ComparEttive Examples B end C 

The crude fatty adds ol)tained by the high pressure splitting are dlstSed in a 
short path distillation unft at 150^C (Comparafive Example B) or 175*C 
(Comparative Example C) and 0.002 kPa (with a feed of 400 kg/h) In both 
15 Comparath^ Examples. The yields are 81% and 88% of distHled product. 



I 
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based on the amount of cnida filly acids that was dteBMod, for Comparettva 
Example B and Comparative Example C, respectively. For the analydeal data 
see table 3. 

• 5 Taite3: 







Comp. Example B 




Compofwnts 
analyzed by 6PC 


Crude AMy 
adds ^ HPS 


Product after dist 
with SPD* at 
180<^ twt%)* 


with SPD^ at 
17S•C^l»t%f 


AAonom6r(FF^ 
content 


89.4 


98.9 


97.9 


Monoglyoeride 
oontant 


2.8 


1^ 


2.5 


DlglyoeiMe content 


6.9 


n.d.' 


n.d.' 


Triglycaride content 


0.9 


n.d.' 


n.d.' 






Colour quality* 








1^(5%)" 




as 


0.8 


Ly(6%)" 




4JI 


7.2 


Colour stabOiiy 








Lr(6%r 




3.2 




Ly(6J4r 




38 


|«2 



1) SPD«^iortPathDls^l9tion 

2) w^ght percent* based on me total emount of prwiuctafl^dlstSlato 

3) Frest) colour after (fisGBaOon 

4) Colour after 21 daya storage at 4S>C 



10 5} lj'(6%)i8tjQvlboridIteamea8uredina5%lnc}i^^ 

6) Ly{5%)toLovft>ondYeflowmeasuredina6?^lnchcdl 

7) i^d«ectable(n.dOJ*e.<0.05%ofwo!ght,ti3sedonmean»u 



15 
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Example 1 

The cnide fatty adds obtained by the h^h pressure spimfng were pre-treatad in 
a batch reactor by reesterfflcatton of the glycerMes In the crude fatfy acids at 
TZd'C for 1h at 2 itPa . Next, the pre-tieated crude iSatfy add product was 
5 distilled in a short path distlllatton unit at 160*C at 0.001 kPa (with a feed rate 
of 15.5 kg/h). The yield of dtstHlad product after batch thermal pre-lpeatment 
and short path cfistillatlon was 83%. Analysis of the residue of the dislDlatlon 
Indicated an amount of potymeiised fatly acMs of 4.7% as determined by'OPC, 
tiased on the amount of residue. For the analytical data see table 4.<. 

10 

Table 4: 







Example 1 


Components analyzod 


Crude fatty aclde 


Product after pre- 


Product after pre* 


byOPC 


liyHPS(¥tftH) 


treatment of ciuda 


traalmsnl and ^t9t> 






fettyaelds(wt%)^ 




Monomer (FFA) content 


88.4 


84.0 


100 


Monoalyo^e content 


2.8 


n.<l.' 


n.d.' 


DIglycertde content 


a.9 


8.2 


n-d.' 


Triglyoeflde content 


0.8 




n.d/ 




Colour qualf^ 














0.1 








1.8 


Colour etabony* 








Lr(6%r 






0.7 








12 



1) percent, based on the amountofcnidefbtly acids after pre-treatment 

2) Weiohtpenrnttiesed on the amount of pre^reated crude fat^ adds M 

3) Fresh colour after dletfliation 



15 4) Colour after 21 days etoiage at 45^C 

5) Lr (5Vi) is L^'bond R&i measured in a 5V& Inch cell 

6) Ly(5!^)i5l.ovibondYeaowmeasursdInd5l^Micdl 

7) Not dBtectattfe(n.d.)»l.e.<0i»9% of weight, based on (ho amount o^ 
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The crude fSat^ adds obtained by the high pressure splitting were oontiniiously 
(M at a specific rate Ri (feed rate Ri of 0^ Uh) Into a stirred 2 L glass leactor 
filled with 1 .2 L or crude fetty adds at 200 "C. At ttie seme rate Ri as product 
' 5 was fed Into the reactor, an amount of product was removed' from the reactor 
and then cooled to 30*0 in a heat exchanger. The rate Ri was such that an 
average residence time of 360 minutes m the reactor was achieved. Tlie cooled 
product -was collected, andysed, arid subsequently distaied in a short path 
distillation unit at 150*C and 0.001 kPa (feed rate Ra of 0.6 kg/h). The yield of 

10 distilled product was 84%. Analysis of the residue of the distillation indicated an 
amount of polymerised fetty adds of 5.9% as detennined by GPC, based on 
the amount of raddue. The analytical data are presented in Table 5. The 
residue was subjected three times to high pressure splitting conditions In a 
t>atch autodave at 22(yC for 2h each using an oB/Water ratio of 1:1. The total 

16 amount of cnjde fat^ adds that were obtained after these three treatments 
were then thennaiiy pre-treated at 200*C Ibr Ih. Finally, disffllatkm of the 
thermally pre-treated cnide fetty adda as described in Example 2 afforded free 
fetfy adds in abOHit 70% yield. 



.) 
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Tables: 







EXMn|»l«2 


Components 
analysed by.OPC 


Crude ratty adds 
byHP8(wL%) 


Product alter pra- 
IrwflUnsnt of 
cruds fatly adds 


Product after pra- 

troatnwntand 

dtot(wt%f 


Monomer (PFA) 
content 


89.4 


89.8 


100 


Monogtycertde 
content 


2.6 


n.d.' 


ikd.' 


DiglyoerUe content 


6.9 


9.3 


n.d.' 


TVtglycerfde 
oontBnt 


0.9 


4.8 


n.d.' 




Colour quali^ 














a3 


Ly(SV4)- 






3.6 


CclottrsteblUiy 














1.8 


Ly(S%)- 






16 



2} W^dHt percent, based on demount of pre^reatedemde fatty ad^ 

3) FfesfiootouraRerdisllttallon ( 



5 4) C6louraftor21 daysstofa8eet4G^ 

5) Lr(5>&)idl^iband Red measured tn a 514 (rtehoen 

6) Ly(5Vi) Is tjQvibttidYdlow measured tn a 51^ firicliM^ 

7} Not detectable (n.d.K i.6. <0.0S% of w^ght. tiased on the amount of product after cfisimaOon 

10 From these resuHs ft is dear that the process of the present Invention provides 
free fatty amis in good yield and viAth good ooksur quality ancj colour siatriltty. 
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1. Process for preparing a purified fatty add. said process oompiislng at least 
thestepeof: 

5 (A) tiydiolyttcspiming of oils arid/or fats to give a eomposHionobrnpf^^^ 
crude fatty adds and monogiyosrfdes, 

(B) heat-:tieating ttie eoinposition obtained t>y step (A) in a tttermal pre- 
trealment unit, and 

(C) distiiiing ih» heat-treated composition ol>tained lyy step (B) in a liiglt 
10 vacuum distfflation unit, 

wherein ttte composition that is obtained by the themnal pre-treatment step 
(B) comprises a lower amount of monogiycerldes compared to the amount 
of monogiycerides present In the composition obtained by step (A) and ie 
preferably below 0.5% by weight (wt%) of monogiycerides. more preferably 
15 below 0^6 wL% of mon(«iycer1des. even more prefwabiy bela* 0.1 wt% 
of monogiyoerides, and roost prsferably below 0.05 wt% of monogiycerides. 
based on the weight of ttiermaOy pre-treated composition, witti the proviso 
that the hydroiytlc splitting step (A) Is not a saponllication step. 

20 2. Procees according to daim 1 wherein the heat-treatment in step (B) Is 
conducted at a temperature of 150-280»C, more preferably at a temperature 
of 200-250^. and most preferably at a teropoature of about 225"C. 

3. Process acconJing to daim 1 or 2 wherein in step (B) the composition is 
25 heat-4reated in a continuously running thermal pre-tieatment unit, preferably 

In a unit wherein the components of the composition have a residence time 
distribution of 0.7-1.5. 

4. Process according to any one of daims 1-3 wherein the composition ttiat is 
30 obtained t>y the themnal pre-tieatment step (B) conq>ifees at least 80% by 
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weight (wt.%) of free fatty adds, preferably at least 85 wt.% of ftee fatty 
adds, more preferably at least 00 wt% of ftee fatty edda, and moat 
preferably at least 93 wL% of free fatty adds, based on the weight of ttte 
thermally pre-treated oompodUon. 

5. Process according to any one of dalma 1-4 wherein in step (C) the heat- 
treated composition of step (B) Is distilled at a pressure of below 0.01 kPa 
and at a temperature of 100 to lOO'^C. preferably at a pressure of 0.001 kPa 
or less and a temperature of 160*C or less. 

10 

6. Process according to any one dalms 1-^ wherdn step (C) is conducted In a 
short patti distillation unit ^ 

7. Process according to any one daims 1-6 wherein at least part of the residue 
16 ttiat Is obtained by ttie distillation step (C) is recyded to step (A). 

8. Process acooiding to any one of daims 1-7, wherein the one and/or fats that 
are subjected to the hydrolytic splttttng in step (A) are selected from the 
group consisting of crude or refined vegetable oDe and fats, crude or refined 

20 animal oils and fats, and add oils, preferably seleded from cmde or refined 
vegetable oils and fats, most preferably from cmde or refined vegetable oils 
and fats that, after hydrolyUc splitting of said oils and fats, provide saturated 
or unraturated, optionally hydroxy containing, crude fatty acids with 6 to 24 
cartwn atoms, or mbdures thereof. 

2S 

9. Process according to any one of daims 1-8. wherein one or more 
conventional additives are used t>efore, during, or after the thermal pre- 
treatment step (B), but in any case after the hydrolytic splitting step (A) and 
prior to the dlsfflfatlon step (C), said additives being effective for the removal 

30 of colour bodies. 
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The present Invention relatss to a piooess for preparing feXty adds derived from 
one and fata In good yield and wHh good colour quails and ooiour stabnify, 
which process comprises the steps of (A) tiydroiyflc splittins of OBs and/or lists, 
(B) at least one themtal pie-tieatment of a compe^n oomprising enide fat^ 
adds and monoglyceridss, and (C) Ngh vacuum dlstillaton of thernially pre- 
treated composition oomprising crude fatfy adds. 
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